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#M£Jtqt;iU q=m/ (m+n) =0. 5-0. 9 5 * L < . J: «9 
L < 0 . 7 ~ 0 . 9 t'fe'S, &S#Jt# 0 . 5 J*LtT*&n&> 
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it&tom^tommmfi'bz < ft o -r ^-r s^t? § ft^j§-a-#ft^ 0 
hub (d) ^S'&orti'tc^bvtt^fiaffissrWt-^^y^-s^/xti^y 

ftufE 7? 'J b- h<9#|£ Lx"C N xf UV^'J ^) 7? 'J 

(y *) 7? y b-K fh7xfu>/y (> j^ju-h 

. r h7>f b>r'j3-;l/y (y 9) 7?y b-K h y y^a-;l/7°n/\-b 
h y (^?) 7^y b-K ^b*xy*y Ti7'J b-K ^ 

v^xyxy h-;i/hy c^?) r?y b-K ^>?xyxy h-;i/7h7 ( 

7? y b-K ^>^x>J x'J h-;l^*-y- 7 ^ y b— bRXf 

yo-tn-ii y? y is-\>m&mft>n&o 

*^(ifc^T N (D) / v-^tf/Xte^ y l gxii 2 

f*> ( C ) * ? ? y ;Hxxf;b- * ? ? y /H?#fi£# l 0 0 MSGKtt U 
l 0- 2 0 01iW^ o (D) fcftwmK 2 0 OSM^TT^tKf, -x 

(A) RXf (B) *>U<t± (A) - (D 

) $#k;!jd;U (E) x^^s^t-i>{b^^t?c:«b^$?tL<, 

(d) ^^a^^(^^io^^^<i:T\ ytmmwit ce) i^bs^w 
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t *> «fc < . ftm^mm^mmmi. ( d ) ^(o^m^m^f- ^ 

<. ^l3jSL*TSE^$n^ftil©^fi^14<b^©fi^^Jt LT*>ffl^£ft 
7-bh7i^A p-y^;l/7?;7att7x;>, y?DD7tl<7x; 

V7iy>liiLT^^>v'7iy>. 2-?DD^>y7x;>, p' - 

>v;k ^>7-f>> ^W'f^f^x-fJk **>W W 77*otr;bx- 

^ft+ifVVA 2-^^^^+-9->7>> 2— <77*ofc: , ;l>f **i7->7 
;bT>h7 + />. K 2 -^>XT> h7+; >> 2. 3-^7x^7>h 
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M^hi£Tflimi-& t$h&(D$>& h v 3-9; -juts, ytzifowsmrz 

znho%m^mm\^mn<D^ ^\mmu ( d ) i o oas^p 

. ; =? x >mm, 7 x / t;Mf- -y Kttffiu # y 7 u * *° y -X 

xriHg, jK«;t5 Kttfto^y nv-xtetfy^-, **y t^;uT;un-n> 

> jK'J bT— b'y tFa + yxfjl/tjl/a-^ * is)U; f- to*)]/ 

y /nfc#fi^# i o o fim^jc^t Ltx 200 fi*euOT"e* o ^ $ £ * u 
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+;v=e;^;i/x-T;k tra#a-;K t -7*f-;i/#f-:3— ;w 7i;f7 

v>^*9> nTM^pJi: LT^u 0"J*Jf> V"f*fr7 9 V- K 9 J*9*fr7 9 
b-b. b'J ?U$;;H§W**K ^^JtL-Cli. #Ri£. ^7X77^K 

* 

? a^4-9- 7 >SSW^n, xxfiHi LTl± 2 -T-fe b*->- 1 - J. b * 
i/7*a/N*V > ^?-;Hzny;l/7\ i^;bfea V;U7\ 7*f-/Hrnyrt/7*Xt±-fea 
V;l/77-fex-b^^f 7? h>i^ltl±r-7 , fa7^ b >S?^ 

tKx^*^ SHfife^*HM#LT»3^fc»*Wb*^ £ b £11771^ U 7k 
^iil h^-? Srfr* o 

bffcU 4 0 0 -7 0 0 nm0pl#i 
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■ik, m&*®&irz> cry-*-?) ctiCcko^ timiffif&ztiz. 

b ft * c 7° y ^ - ? \z ts # & iraa&sj&R tftpftiSM t±«ffl i- £ &$j tz j& i; tmm 

mmti, mzif, 8o~i5 ot©ffljKT?i-3 o^Mff*bn«6. *fc. y 

Mz-lf, 1 -3 0 0 0mJ/cm 2 (DiitI^$tl^ 

l~3M»%#W1-^liT;U* y*»»«:ffl^Tl 0-5 Ot. 
<&2 0-4 Ot©igjr?Sfc?-*©#J:<, miRoMtl^jBW^^I^^ 

SOJc-SteLTtgfcLfctk 8 0- 2 2 0t\ I 0~l 2 0 #©iiM^SW&S! 
(tfUh^-?) #fT&fc>ft£o £©#* 7t;J\ /n°^— ^>?*$ftfc-fe^ 
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0 #m£> HIP 

( 1 ) #*/fe*£tt 

( 2 ) 
( 3 ) 

( 4 ) ym/mm^&B&m/w&L 

( 5 ) xm/'&gMm/* j-yifr* 

( 6 ) ttjK/Sfc/feg&ffli/* 7 - 7 ^ ju 9 

( 7 ) mv&xmm/wsL/* v-7 4)\y? 

( 8 ) ^m/Mm/^M.^m/mm/i3 ?-7 -r 

( 9 ) ft»/®IR/fe£gl«/* v - 7 ^ ;u ^ /2S* 
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(10) fflBS?&&9m/* s 7'-"7 4)\,9/W8L 

Mmiz£^xti/o<bmm$ti&i><Dxitt3n,\ 

~z>fz a 

( i ) ^mmmconm 

vmfamzmi (wTx-to mmizTjk-t £ n iz, t>7-immELm?i$, 
l»£jit n if7xifK ommi, muz, w«elsb#ji4^ mm 5 

*z\x, m 2 (wTstct 1 iz^ mwxy zmz&$mmzifmLtznmKZftm 

U %mft§£Ltzi 4 0-4 7 0 nm0ffimx&mimizm^tz&.mizt?fr>-&x 
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fiffl- U ;;^»cs- iooo) *ifltvr2MW-eiH5£Lfc. 

(ELlt^©jHgQ 

■ 

H 4 0 0 nittM 0 0 0 B^jii^fr Lfc c 

-S&mMM l it&fo ( I - a ) 

?U*U:> l. 2 - t7 h + y >- 4 - X/l/*>f t h 'J -)M . Og (3. 8 
4 = y tCuChO. 26g ( l . 925 'J Aft> 4>*©IfcH# 

^i3^P£-£fco eifti-m- (it-frfrri ;) 7i;-;i/0. 8 5 

g (3. 8 4 5 ^^*©^7K^{^PL,TAn^. Si*tf»T?tt0£fc 
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6/1) izft LT#*i»I41-* 3itao> Bfi$J®fl;£* (I -a) T*ifc33tfe 

t&5M*il£iSl5 8 6 mg 0. 9%) 

( 1 ) Bu5 : 1 4 9 ~ 1 5 3 °C 

(2) 'H-NMR (CDC 1 ,) : <5 (ppm) 1. 0 0 (6H, t) N 1. . 
3 7 - 1 . 5 0 (4H, m) „ 1. 6 2 - 1. 7 4 (4 H, m) , 3. 34 (4 
H, tK 6. 65 (1H. s) 6. 80 (1 H. dd) 7. 43 (1H, dt 
)> 7. 65 ( i H, dt)> 7. 88 ( 1 H, d) > 7. 93 (1H, d) N 
8. 1 1 ( 1 H, d) 

( 3 ) 55^1»U^? h;U(IR;KBr) :1618cm-' 

( 4 ) Ttmftffim 

C H N 

m>m (96) 76.91 6.83 3.76 

IWtt (96) 7 6.7 7 6 . 7 1 3.7 3 
( 5 ) *iRiRR^^6Wtt (PJ^SS : 1 , 4 - v^+ifv) 

A max (e..,/dm , mo 1 _1 cm" 1 ) : 
4 1 Onm ( 7 8 0 0 ) „ 5 3 3 nm ( 1 0 8 0 0) 

-erj&mmm z it^m ( v - a ) (vi - a ) <^j& 

<b£tl(I-a)0. 8g(2. 1 3 5 V=£)U) tv ->7;^VX7;l/ft 
K 0 . 42g (3. 16 5 U t/U) £H^6 0 5 U 'J -y b ;M£?l$f £ £ftl;i 

SI7> : &-')A2. 6 3g (3 4. 1 ^ y ztazx^ 2 0V-e2mfflR 
^ (S0S&& : UV/BUMlt 2 0/1) KftLT^ggft MLfc 0 
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it-Sm (V-a) ^fc*efet&5M**£fl5 2 Img («|5 0. 2%) <h. <t 
&m (VI- a) T-fc&Stfe&mtfiSSlI^ 6 6mg (112 5. 7%) %Wz 0 
it^W) (V-a) &tf{b£tJ (Vl-a) <£##f*£J!l£OTtwTrfo 
«b£% (V-a) > 

( 1 ) : 2 0 3 ~ 2 0 4 1 

(2) 'H-NMR (CDCh) : 5 (ppm) 1 . 0 0 (6H, tK 1 . 

3 7 - 1. 5 0 (4 H, m) , 1 . 6 2 - 1 . 7 4 (4H. mK 3. 34 (4 
H, tK 6. 85 (1H, ddK 6. 95 (1H, ds), 7. 66 (2H 
, mK 7. 81 (2H, dK 8. 15 ( 1 H. dK 8. 41 (2H, d) 
„ 8. 6 0 (1H, dK 8. 6 4 ( 1 H. dK 

( 3 ) ^flJRJRX'*? ( I R ; K B r ) : 1 5 0 7 > 1 6 3 2 N 2226c 
m-' 

( 4 ) 7tMfttiii 

C H N 

H$"Hfi (%) 7 8 . 5 8 5 . 7 5 8.7 0 
fHHS (%) 7 8 . 8 3 6.0 0 8.6 2 

( 5 ) mMRTfmwm. mmmm 1 , 4 

«^tt;A B „(£„»/dm 3 mol- | cm- 1 ) : 

3 6 2 nm( 1 4 0 0 0 ) > 4 2 0 nm ( 2 8 9 0 0) 
^ft^tt: Ae»: 5 2 6 nm 
(VI- a) > 

( 1 ) flfc£ : 2 2 7 ~ 2 2 9 1 

(2) 'H-NMR (CDC 1 , ) : 6 (ppm) 1 . 0 1 (6H. tK 1 . 
39-1. 49 (4H, m)> 1. 62-1. 72 (4 H. mK 3. 42 (4 
H, t) „ 6. 8 5 (1H, dK 7. 0 0 ( 1 H, dsK 7. 6 5 (1H, 
tK 7. 71 (1H, tK 7. 85 (2H, dK 8. 13 (1H, dK 
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8. 4 0 (1 H. dK 8. 4 8 (2H, dK 8. 6 5 ( 1 H. d) 

( 3 ) 55*flJRjRx^ n;KlR;KBr) : 1 5 0 5 . 1633. 2228c 
m"' 
( 4 ) 

C H N 

(96) 78.83 5.90 8.63 

fUMS (96) 78.83 6.00 8.62 

( 5 ) mmkvmim mzmm : 1 , 

ftW&ftrtt; A.., (e..,/dm»mo l-'cm") : 

366nm(26800K 418 nm (4500) 
^7fc#t£; A..: 5 5 3 nm 
&J$Xtt0i| 3 <b-a-#f ( V - b ) £tfft^ (VI - b ) 
<b-^4fe C I — a > 0 . 8g(2. 1 3 5 V^/lO t 9-7>h77^t F 1 

. i o g ( 5 . 33^ y^io 1 5 o 5 u y ? h/i/cjiSB**, cntzft 

»7 8. 2 1 g (0. 10 7*;l/) ^D^-T, 8 0 °C T? 2 B#TOS $ 

mrmm y/mmmmtt 20/1) ml -ramm l fc. 

fb^tl (V-b) X*&&0&fa£kS 2 3mg (W3 0 . 6 96) <t£® ( 
VI- b) T«&£*Ife^,f|5 8 5mg («2 1.796) £fofc 0 

4t£W ( V - b ) £lHb£tl (VI - b ) ©^*r^**OT^^t". 
at#^ (V-b) > 
( 1 ) fflu& : 1 1 2 ~ 1 1 4 °C 

(2 ) 'H-NMR (7-b h >-d s ) :6 (ppm) 1 . 0 0 (6 H, tK 
1. 4 2-1. 51 (4H, m) > 1. 6 7 - 1. 7 5 (4H, mK 3. 51 
(4H, qK 7. 03 (1H, dd), 7. 09 ( 1 H, dK 7. 63-7 
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. 67 (4H, mK 7. 78-7. 87 (2H, mK 8. 27-8. 30 ( 
4H, m) „ 8. 4 0 (1H, dK 8. 7 6 (1H, dK 8. 8 6 (1H, 
dK 8. 9 5 ( 1 H. s) 

( 3 ) sfcflJRJRx^ 7 h/KIR;KBr) : 1 5 0 6> 1632cm- 1 
( 4 ) Ttmftft 

C H N 

mmm (%) 8 3.3 6 6.14 5.02 

tttttt (%) 8 3.2 4 6.0 9 4.9 8 

(5) mtojgLTf&ftiffi. mimm: 1. 4-i?**-9-» 

»«;A..,(£ B . I /dm ! mol"cm-') : 

3 7 3 nm ( 2 6 8 0 OK 4 2 Onm ( 1 4 4 0 0) 

gft*NM±: A,»; 5 6 9 nm 

■ 

«t£«BVl-b> 

(1) Wufe: 1 7 5- 1 7 6t 

(2) 'H-NMR (T-bh>-d 6 ) : <5 (ppm) 1 . 0 2 (6H, tK 
1. 43-1. 55 ( 4 H, mK 1. 69-1. 77 ( 4 H, mK 3. 52 
(4H, qK 7. 02 (1H, ddK 7. 14 ( 1 H, dK 7. 63-7 

. 6 7 (4H. mK 7. 7 2 - 7. 7 6 <1H. mK 7. 8 3 - 7 . 8 7 ( 
1 H, mK 8 . 2 5 - 8. 3 0 (4 H, mK 8. 38 ( 1 H, dK 8. 4 
4 ( 1 H, dK 8. 8 7 ( 1 H, dK 8. 9 6 ( 1 H, s) 
(3 ) jitfMJMX*'*? h;KIR;KBr) : 1 5 0 7 , 1634c m"' 
( 4 ) Ttmftffi 

C H N 

III (96) 8 3.4 8 6.2 3 5 . 1 6 
ttfMI (%) 83.24 6.09 4.98 
( 5 ) SWK&tf&ftlfttt (ffl^gji : 1 . 4 
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JWfefttt; A.., (£ 0 .x/dm 3 rao r'cm' 1 ) : 

373 nm (26400) 
Bftfttt; A.„: 5 7 Onm 

4 fk^-t) ( V - c ) JkXf (VI - c ) (D^m 
it^m (I -a) 0. 8g (2. 1 3 ? y*;u) t 1 -tU>A^A>ffc K 
0. 98g(4. 2 6 5 y 1 5 0 5 y 'J -y h Wi:a£#£-tt\ Zfttc 

MT>=e-^A6. 5 7g (8 5^y^;U) fcip*-^ 8 OtTM. "5«fWR 

^ (snm : * is is > /mm&it 2 q/d i3#u«nfc 0 

ffc£& (V-c) 1. 1 l 7g (JRSjM 9.4%) £ffc£& ( 

VI- c) -Cifc*2tfe|&fi0. 8 2 g OR* 3 6. 2%) fcftfc. 
<t&m (V-c) (VI- c) ©^^^OT^/TKt. 

{itsm (v-c) > 

( 1 ) MM. : 2 2 2 ~ 2 2 4 1 

(2) 'H-NMR (Tizh>-d 6 ) : 5 (ppm) 1. 0 4 (6H, tK 
1 . 4 5 - 1. 5 4 (4 H, m), 1. 7 0 - 1. 7 8 (4 H. m) , 3. 53 
(4H, q) „ 7. 0 2 (1H, dd) „ 7. 12 ( 1 H, d) , 7. 8 2-7 

• 8 4 (2H, mK 8. 19 ( 1 H f t ) N 8 . 2 9 - 8 . 3 8 ( 3 H, m) 
x 8. 4 2 - 8. 4 7 ( 2 H. mK 8. 5 1-8. 5 5 (2H. m) N 8. 8 
0-8. 8 2 (1H, m)> 8. 8 4 - 8. 8 7 ( 1 H. mK 9. 11 (1H 
. dK 10. 15 (1 H, d) 

(3) ftHWLX'lV MKIR ; KBr) : 1 5 0 6. 1 6 3 5 cm- 
( 4 ) ytmftffi 

C H N 

nmm (96) 8 3.8 8 5.8 6 4.7 2 
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finm (%) 8 3.9 3 5.8 4 4.7 7 

c 5 ) ^^r/m^tt m^mm 1 . 4 - v**i*->) 

M^t; A E „ (s^./dm'mo T'cm-') : 

362 nm (24800). 397 nm (28800). 
436 nm (33600) 
£##14; A„»: 5 3 8 nm 
<{L^ (VI- c) > 

(1) m&: 2 2 5 - 2 2 7t 

(2) 'H-NMR (T-feb>-d 6 ) : <5 (ppm) 1. 04 (6H, tK 
1. 4 8 - 1. 5 3 (4H, mK 1. 71-1. 79 (4H, mK 3. 53 
(4H, qK 7. 01 (1H, ddK 7. 18 (1H, dK 7. 78-7 

. 8 7 (2H, mK 8. 2 0 ( 1 H, tK 8. 31-8. 39 (3H, m) 
, 8. 43-8. 49 ( 2 H, mK 8. 5 3 -8. 57 ( 2 H, m)> 8. 6 
4-8. 67 (1H, mK 8. 83 (1H, dK 9. 21 (1H, dK 1 
0. 1 8 ( 1 H, d) 

( 3 ) ^Wx^ n;KIR;KBr) : 1 5 0 0 . 1 6 3 5 cm" 1 
( 4 ) TzBfttfi 

C H N 

(%) 8 3.7 6 5.9 9 4.6 5 
It»{I (%) 8 3.9 3 5.8 4 4.7 7 

( 5 ) 7fcM&i>m#14 ffl&m : i . 4 -v***yy) 

; A m ax (6..»/dm'mo l-'cm"') : 
377nm(48800K 395 nm (36400) 
; A e » : 5 5 1 nm 
$f$.miMMS {C^m (III- a) RXf (IV- a) <0^$L 

4-U- 7x^]-l, 2-t7h*;>2. OOg 
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(5. 5 4 5 'J i p - i h + >/^>X7^f t K 0 . 8 3g(5. 5 45 
U JkxmWT >=6-^ A 6 . 82g (88. 4 5 U =E;b) tftfft 5 9 5 U 

H?@^^WaJ± 1 0/1) £tfUT£JBfflHUfc. 

tt&m CIII— a) 1 . 1 5 g 2. 3%) fb^j (IV-a) 0. 

7 5 g (JR*2 7. 5%) *%tc 0 
«b-a% (IH- a) > 

( 1 ) Hj& : - 

(2) 'H-NMR (7-feh>-d 6 ) : (ppm) 1 . 0 0 (6H, t) > 
1. 4 0 (4H. mK 1. 4 7 ( 3 H, tK 1. 6 6 (4H, m) , 3. 3 
5 (4H, tK 4. 12 (2H, q) „ 6. 7 9 (2H, dK 7. 0 3 (2 
H, dK 7. 39 (2 H, dK 7. 46 (1H, tK 7. 64 (1H, t 
K 7. 65 (1H, sK 8. 13 (1H. dK 8. 27 (2H, dK 8 
. 6 2 ( 1 H, d) 

( 3 ) fammx^t h;KIR;KBr) : - 

( 4 ) jm.^ 

C H N 

mmm (%) 8 o . 6 1 7 . 1 6 6.57 

fUMI (%) 80.45 7.37 6.50 

( 5 ) mfoRxf&ffl& (m^mm : 1 , 4 

3t?R4X^tt ; A.„ ( E.^/drn'mo 1 cm"') : 

3 3 7 nnu 4 4 6 nm 

A..: 5 1 2nm 
«t&m (IV-a) > 
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( 1 ) MM : - 

(2) 'H-NMR (7-feh>-d 6 ) : 6 (ppm) 1. 00 (6H, tK 

1 . 4 0 (4H, mK 1 . 4 6 (3H, mK 1 . 6 6 (4H, mK 3. 3 
5 (4H, tK 4. 1 4 (2H, q) . 6. 7 7 (2H, d) > 7. 0 5(2 
H, dK 7. 3 8 (2H, dK 7. 4 5 (1H, tK 7. 6 4 ( 1 H, t 
K 7. 7 7 (1H. sK 8. 13 (1H. dK 8. 2 8 (2H, dK 8 
. 3 3 ( 1 H, d) 

(3) Ml/ ( I R ; KB r) :- 

( 4 ) jtmftVx 

C H N 

> 

mmm (%) so. 63 7.02 6.72 

ff-gflt (%) 80.45 7.37 6.50 

(5) wm&v&fflfflSE. mimm-. 1, 4-y***» 

«TOt4 : A.., (e m .x/dm 3 mo 1 _1 cm" 1 ) : 

« 

3 5 1 nnK 4 3 7 nm 
£##&tt: A e »: 5 4 Onm 
^HWJ6 (III — b) (IV-b) (D$m 

4- [4- (^7*^7 5 y) 7i^] -1. 2-t7h + />2. 0 Og 
(5.545 y^l/) 3 , 4-^7Ma^>X7^7 , k K 0. 7 8 g (5. 
5 4 5 'J=e;i/) XtfiffifcTV^-tfAe. 8 2 g (88.45 U^nO 
9 5 U U <y h;Kc^P^-^> 801CT*2. 5 B#HS868S#L;fc. Rj&te7&. 

it&® (Ill-b) 0. 2 9 g 0R*1 0. 8%) <k&fa (IV-b) 0. 
1 9 g (JR* 7 . 2 %) £f#fco 
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(it£ty (IH-b) > 

( 1 ) M£ : - 

(2) 'H-NMR (7-feh>-d 6 ) : <5 (ppm) 1. 0 0 (6H, t) „ 
1. 4 3 (4H, mK 1. 6 6 (4H, mK 3. 3 6 (4H, t) N 6. 7 
7 (2H. dK 7. 3 2 ( 1 H, mK 7. 3 7 (2H, dK 7. 4 9 (1 

H, tK 7. 6 5 ( 1 H, sK 7. 6 7 ( 1 H, tK 8. 0 8 ( 1 H, m 
K 8. 16 (2H, m) „ 8. 6 0 ( 1 H, d) 

( 3 ) h)l ( I R ; KB r) :- 

( 4 ) 7LMft$T 

C H N 

mmm (%) 7 6.8 9 6.37 5.91 

mm (96) 76.67 6.43 5.77 

( 5 ) ytmmx^mm^ mimm •. 1 , 4 -*j>**-*» 

ftWim&; A»„ ( £maJI /dm 3 mo l-'cm" 1 ) : 

3 0 3 nnu 3 5 3 nm 
3&mtt; A,„:4 5 4 nm 
Ut£® (IV- b) > 

( 1 ) MM. : - 

(2) 'H-NMR (T-feh>-d 6 ) : 5 (ppm) 1. 0 0 (6H, tK 

I. 4 2 (4H, m) . 1. 6 6 (4H, m) N 3. 3 6 (4H, m) „ 6. 7 
8 (2H. dK 7. 3 6 (3H, dK 7. 4 9 ( 1 H, tK 7. 6 5 (1 
H, t) „ 7. 7 7 ( 1 H, sK 8. 17 (3H, mK 8. 3 9 ( 1 H, d 

) 

( 3 ) BfWmxif F;i/(IR;KBr) : - 
( 4 ) 55fg£#T 

C H N 
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nmm (%> 77.01 6.24 5.83 
tmm (%) 7 6.6 7 6.43 5.77 
( 5 ) mLWkvm&& (mmmm : 1 . 4 

3t«tt; ^..(e^./drn'mol-'cm- 1 ) : 

345 nm (16000). - 
A em : 4 6 6 nm 
£$H»]7 <b^3 (III— c ) (IV-c) 

4 - [4 - (V3-?)lsTl /) 7x^/1/] -1,2 — *"7 h + y > 3. 0 g ( 
9. 8 2 5 U^rtO £ 1 -bTl/>*;W<;bf b K2. 2 6g (9. 8 25^^ 
) Ml 5 0 5'J'J9 MW;:i8A*$-ti\ unMTVt^^A 15. 1 4 g 
( 0 . 1 9 6 =£)V) £#D;LT 8 0 1 7? 1 . 5 m&W&MffiX'B&Ztt. Rfflfc 

+v u y/wm^-Mit 2 0/1) Ktt UT^itfllfi Ufco 

{t-Sm (III— c ) X-&&m&MikO. 2 5 3 g OR* 4. 9%) fb&«J 
(IV- c ) Tfc*ltfei|gli 0 . 9 7 7 g (JR* 1 9. 2 96) £?#fco 
ft#fe (III — c ) RlWb#* (IV-c) ©#ffi£JS£JaT£*1-. 
<fb^ (III-c) > 

(1) l 8 7~l 8 9t 

(2) 'H-NMR (CDC l , ) : 5 (ppm) l . 2 7 (6H, t K 3. 
48 (4H, qK 6. 85 (2H, dK 7. 46 (2H, dK 7. 5 2- 
7. 5 5 (lH, m), 7 . 7 2 - 7. 7 6 ( 1 H, m) , 7. 8 0 ( l H, s 
K 8. 09 (lH, tK 8. 13-8. 20 (3H, mK 8. 26-8. 
3 9 (4H, mK 8. 8 4 (l H. dK 8. 9 8 ( I H, dK I 0. 0 0 

(lH, d) 

(3) |«HX^? hJKIR;KBr) ; l 5 2 2 , 1609cm" 1 

4 0 
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( 4 ) 7C*#*f 

C H N 

mm (96) 8 6.1 3 5.2 6 5.4 5 

ttSlffi (96) 8 6.0 2 5.4 6 5.4 2 

( 5 ) (ftl£8$t : 1 , 4 

WW®®.; A.., (e roax /dm 3 mo l-'cm"') : 

278 nm (36700). 404 nm (41 500) 
A em : 5 1 8nm 

<ib^ (IV- c) > 

( 1 ) M& : 2 1 1 ~ 2 2 3 "C 

(2) 'H-NMR (CDC 1 3 ) : 6 (ppm) 1. 2 7 (6H, t) , 3. 

4 7 (4H. q) . 6. 6 8 (2H, d) . 7. 4 5 (2H, d) . 7. 4 9- 
7. 5 4 (1 H, m) „ 7. 6 7-7. 7 1 ( 1 H, m) > 7. 9 5 (1H, s 
K 8. 08 (1H, tK 8. 13-8. 21 (3H,mK 8. 26-8. 
3 7 (4H. m) % 8. 4 8 (1H, dK 9. 0 2 ( 1 H, dK 9. 8 7 ( 
1H, d) 

( 3 ) jfcflJJRJBU ^ 9 h;MIR;KBr) ; 1 5 2 1 , 1609cm" 1 

( 4 ) Ttf&fttif 

C H . N 

mmm (%) 86.59 5.37 5.52 

tmm (96) 8 6 . 0 2 5.4 6 5.4 2 

( 5 ) ftmLJkxf&y&m (m&m 1 . 4 

3fSMJMWS; A„ 8 x (£„.ydra 3 mo l-'cm" 1 ) : 

273 nm (39200). 395nm(33300) 
m^tt; A.»: 5 2 Onm 
£/&^fe0lJ8 fb£& (IV-d) o&fiL 

4 1 
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> 
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il/ftK (9. 8 2 S 'J *r;b) ^J&HWJ 7 £|slJittigft£*T 

^ (iv-d) zmtz 0 

<t£W) (IV-d) ^*T^^^T{-/Ts1-o 

(l ) Wt&: l 7 8~l 8 or 

(2) 'H-NMR (7-febV-d 6 ) : 6 (p p m) l . 2 3 ( 6 H, t ) . 
3. 50 (4HK 6. 90 (2H, d). 7. 42 (2H, dK 7. 5 7- 
7. 64 (5H, m) > 7. 69-7. 73 ( l H. mK 7. 89 (lH, s 
) > 8. I 3-8. 18 (3H, m) . 8. 2 2 - 8. 2 6 ( 2H> m) > 8. 
32 — 8. 34 ( 1 H, m) > 8. 91 (1H, S)> 

(3) mWVL*^? h;KIR;KBr) ; 152K 1 6 0 9 cm" 1 
( 4 ) jimftffi 

C H N 

mmm (%) 85.34 5.73 5 . 69 

ttillfl (%) 8 5.6 0 5.7 7 5.8 5 

( 5 ) mmmm : 1 , 4 -^**^» 

»^t4; A nait (£„.»/ dm 3 mo 1 "'cm-') : 

333 nm (12800), 350 nm (12900). 
371 nm (1 2800). 3 8 6 nm ( 1 2 8 0 0 ) 

^#^44; Ae„: 5 4 7 nm 
TIB^b^ (Ill-e) 



4 2 
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<it^m (NI-e) > 

7t«#14; A n8 x (£ ra ax/dm 3 mo 1 -'cm" 1 ) : 

3 8 5 nm ( 2 1 8 0 0 ) 
Sfcfttftt; A..: 5 1 3 nm 

^ffcSSifcfll 9 fbi=r^ ( I - d ) 

TfEfbo^ZI (I— d) (9-(Cyclohexylmethyl-hexyl-amino)benzo[b]naphtho[l 
, 2-d] furan-5, 6-dione) £J^T<9 «fc ? IZ LtM Lfc, 



0 




(I-d) 
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) £3- (y?D^'>W^l'-^'>il'-7^) -7i;- Ml. llg, 3. 

84xi(r 3: fc;l') tCuCl 2 (0.52g,3.84xlO- 3; e;l/) £M15^ U U 7 VMzm 
8$£ -£> 40t t? 3 ^fFb^D^^ t /-c 0 RJ»7&. ?K £ *D x. . $f»Cy^oD> 

l)(^LT^IIffliat> <k^5 ( I - d) fl5»fM»*tt*$ftO. 135g (1X18%) 

Ik-B-ifel ( I - d ) (M w=433. 25) (O^m^^XT o 

( 1 ) MuSi :' - 

(2) 'H-NMR (7-bh>-d 6 ) : 6 (ppm) 0. 89-0. 94 (5 
H, m) > 1 . 3 4 - 1. 4 0 ( 1 1 H, m) > 1 . 6 6 - 1. 8 3 ( 6 H, m 
K 3. 3 4 (2H, dK 3. 5 7 (2H, tK 6. 8 4 (1H. d) . 7 
. 07 ( 1H. dd)> 7. 55 (1H, td), 7. 78 ( 1 H, t dK 8 
. 04 (1H, ddK 8. 14 (1H. dK 8. 23 (1H, d) 

^f&mmm 1 o it^ms ( v - d ) <d^$> 

TBit^m (V-d) (V) T\ R'^+^S, R l =$/?a's*'> 

X = 0> Y = Ck Ar=^>-te*>^ Ar©I^l=CN] ££TF 
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(V-d) 

lulB-fbo"^ ( I - d) (9-(Cyclohexylmethyl-hexyl-amino)benzo[b]naphtho[l 
,2-d]furan-5,6-dione) (0. 135g, 3. 04X10" 4 t p - is 7 XT ;l/f t 
K(0.048g,3.66xl0- 4; e;b) £fflH205 'J U <y MWZ?gJJ?£-8\ i^l(^i7> 
=e-^A(0.375g,4.86xi0- 3; e;U) *to*90triOBtlHI£ft£-tf-fc. £/»7& 

a □ * 9 y) izft L T5«f M U tt£!$J ( V - d ) 0 jtftgftO. 04g mm 2 

3. 5%) £f#fce 

fb£* (V-d) (Mw=533.31) ©5^*rie*S:OTtJ:^"t. 

( 1 ) MM : - 

(2) 'H-NMR (TH2h>-d 6 ) : 6 (ppm) 0. 89-0. 96 (5 
H, m) „ 1 . 2 9 - 1. 4 8 ( 1 1 H, m) > 1 . 61-1. 89 (6H, m 
K 3. 36 (2H, dK 3. 54 (2H, tK 7. 01 ( 1 H, ddK 
7. 07 (1H, d), 7. 65-7. 68 ( 1 H, m) , 7. 74-7. 81 

(1 H, m) s 8. 0 6 - 8 . 0 8 (2H. mK 8. 3 2 (1 H, dK 8. 
52-8. 54 ( 2 H. m) > 8. 65 (1H, dK 8. 76 ( 1 H, d) 
•£j&fl*fe0ij 1 1 

4 5 
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x^;b*> Y= 0, Ar = *<y-V>m. Ar<DWWlU =CN] . Lit^2 ; — 
^5t(IV)T-R'=R 2 =i^;US. Y= 0, Ar= ^WVJR. Artf)g&S=CN 




4-[4-('^xf/b7 5 /) 7x-;l/]-l I 2-t7F + />(2.00g > 5.54 mmol) <£: 
p-i/7;^>XTM*tK (0.73g, 5.54 nmoO&tfft&TV^-^ (6.82 
g, 88.4 raol)&lfi&59 ml tdf8f£-£> 80tT'110 #M$ftfll#Lfc. Rfol&T 

n**> :ft»x^;l/= 10 : 1 ) ZMffimUt l/T«l>fc*^i»i'D7 h^77 

* - «t 9 aJBtftfi U t95fcR*£l&«>ft£*l 1 (0. 82g, JR$35. 7%) Rtf<b£* 2 
(0.59g, JR*25.4%) &t#fco 

1 2 

(f) 4-[4-(v7f^7 5 y)-2-t FD+i/7x^H-U-t7 b + y > (4»|fl 

# 1 ) 4>£f& 

1, 2-t 7 h + y >-4-X^* >it h V 7 M (LOg, 3.84mmol) £N,N-^"7* 
^;b-3-T^ /7iy-Ml.28gs 4.01mmol) £NiCIt(0.5g* 3.84mmoI) 
?-fl,*;l/AT5 K(DMF)45ml MtffiiHk^ 50t 7? 3 B#MflO&&^Lfc. BJfcfeT 

4 6 
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V/ft»x?-;b=20/l) Ktt LT£*ifiMft Lfc. 4- [4-( v^7; /)-2-t: 
Fa + y7x-;H -1,2- t7h*;> 1 ) T?«fc * Wfet&;fctt*&SO. 77 

g0»53.1%) £f#fco 
( 2 ) ft£*& 6 7 

^^#l(2.07g. 5.49ramoI) MfflgftMR (995mg, 5.49ramol) fc^^/l^l* 
7^vF (DMSO) 60ml lOOt T^1«M&}1# Lfr 0 R)»7&> 

^dd^ >/iiif^= lo/i) Ktt LT»w»tt L/c 0 {b^% 6 <Dm&m 

335110. 22g (W10.4%) titSmi <D^&®^mgkL21g (W61.7%) 




i tei^ 6 Ibi^fe 7 



^cH»J 1 3 

<b£&8 (Hftzt (Vn)-eR'=R J =n-7*^;l,S. X= O, Y= O, A r = 7 

fc^ft 7 (1. 5g > 4. OOmmol) £9-7 > h K (0. 98g N 4.79mmol) 

4 7 
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ill 20m I £?§jPP£-ti\ £ftKf^7>^-^A(4.93g. 64.0mmol) £j&P*105t: 
T?l SUSHIS EU6&7Vt> *&iD*. S fcfci?? aa* * >£io*.T£ 

ZisVii ff)Vf> y U ( mrnmU : v ? □ a ^ ? » fctf LT#|t*f $i L/Cc fb£ 
^ 8 ©^felSJIO. 91g (W46.7%) &&fc. 




■fb-g-^i 8 

1^5£^»J 1 4 

*b^9 [HftS (VII)TR , =R , = n-"/f-;uS, X= 0, Y= 0, Ar= f 
UVBIO M^b&l&l 0 [-^(VIlI)T-R'=R z =n-7>;US> X= O, Y= 
O. Ar= tl/>i] 

<b^7 (1.5g , 4.00mmol) i:l-f U>**/^ft K (1. lOg. 4. 79mmol) * 
HFb%150d1 fc»JB3-ti\ Cltlt^itT (4. 93g^ 63.9mmoI) *JD^.100 
tT?15B#MRtfi;;*-£fc. Ejmjfc frZin*.. ^i:i?^Day^v*MT 

Y**y-V-)immWX*&&i)c&m 9 ©ft®efi«:l. 12g (J|X*49. 4%) <hfb£ 
«9 1 0 Oltfe&AO. 82g (4X2*36. 2%) £f#fc. 
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it-^m 9 i o 

^wmm 1 5 

it-SMI 1 (VII)-??R , =R 2 =n--/f-;I/S, X= 0, Y= 0, Ar = 

s<>V>m, A r ©f il= CN] . it&fo 1 2 [-HSxC(VIII)t?R'=R s =n- 

X= 0, Y- 0, Ar = ^ Ar£>gg§S= CN] £t/>ffc-£- 

til 3 [— UBS (VII)T-R' = R 2 =n-7*^;^ X= 0, Y= NH, Ar = ^> 
■tf>3H, Artf)g$}S= CN] 

{b#*7 (0. 176g . 0.47nraiol) tp-v7 / "OXT/l/ffc K (0. 61g, 0.47mmol 
) ^mmSmllzmm^^. CtlteWKTV^-^MQ. 578g „ 7.5mmol)£l)D;i80 

uMftLfc©^ msmwiu is v jj y foil y ju mmmu: y?DD^>) 

tt&m 1 2 ©*I-£^£t#fc 0 <b^J 1 1MI 2 oa^JfeS: S/ U it ¥)li3 y A ( 

mmmm : u >/g^x^=3o/i) k# ur^nBias uz. it&m 1 1 © 

^feiiSIIO. 02g (iR$9%) tit^mi 2 OHfel&flO. 019g (W8%) 

o 
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{fcfrtt 1 1 1 2 1 3 

. . . - •— - - - — — 

&mnmm i 6 

ft^l 4 MfiSt (VII)T-R'=R z =n-^^S. X= 0. Y= 0, Ar = 

s<y-eym, A r of il= oc 2 H 5 ]o-a-j& 

<t£*7(2.0g „ 5.3mmol)tp-ih + v"<>XT;Uf'fc h* (0. 96g, 6.39mmol) 
*rR1660Bltit§)B$^ CtlKlffllTV*— ^M6.56g. 84.3mmol) £#P;UOO 

^ » fcttLTflgtffiSlLfco <t&to 1 4 4>|ifelS£&0. 978g (iR*36. 5%) 

0— ' 




1 4 

5 0 
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-kj&mmm 1 7 

\ 5 [-%&mU)-?R 1 =R i =n--77)m, X= O, Y- O, Ar = 
sO-VSM, A r ©1^1= F] (D<£f& 

4t&fo 7 (1. 50g, 4.00mmol) LA-7 frtzfOXT )U?k K (0. 56g. 4.51mmol 
) £H^70mli;:?§j$f2-ti\ £*Uzf£ig7 A (4. 93gs 63.9mmol) «riDA90 

20/l)fcttLT£ttffi8lLfc. ^«5l 5£0.22g (TOll.8°/o) t#/c 0 



Ti2^ i twTv-f (a.) iiftfen. (B) /nv yy-um ( (O >r-Ji 

•7-) „ (E) i!K+yi^Wtl.^!i) ( ^©M^ dfiRWfc^tf) fcE^T 



F 




Sfe$l 1 ~ 3 



1 5 
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jtJ6«2 




(Af££) 


0. 0 7 2 g 


(V-a) 
0. 0 3 4 g 


(V-a) 
0. 0 3 4 g 

0. 0 1 7 g 

0. 0 1 7 g 


(Cfifc#) 


(Mw= 2 7 , 0 00 

q = 0. 8 0) 
1. 9 g 


(Mw= 2 5> 0 0 0 

q = 0. 8 5) 
1. 9 g 


^2 kmc 


rf t — 
(Dfi£#) 


^3rf-7^ U h 
0 0) 

1. 5 g 


h y *?*d — /i^/a^y 

by 7* y h 

*M-3 0 9) 
1. 4 g 


njstfl 2 kmc 


(E*») 


(JlHWSECN 1 2 9 
9) 

0. 2 0 g 








^v^p^v (jS#9) 

2. 5 g 

3. 0 g 

s^-v y y-f — ^* 

0. 0 3 5 g 


2-7-fe 1-at 

2. 4 g 

S/^p-^UV^ (£#,)) 

3. 0 g 

0. 0 3 4 g 





f#t»tifcfe^Mffl^|gffiJ«^fflV^T. * tr>3-^-Sct J: 0, 2. 5cmx 
lOOOrpm t U IhMEBIWI £ 10#M lt«L^ 120t % 2 ^©Wl?: Lfc 

♦ 

nbtitz&mm\z-o^x, ±ie en feE&tt#i©f¥ii&tf ( 2 ) 
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imm i ikzf 2 



tie^ 2 iznt&yt&m, >uv*r-vm ouyy-mm, 









(Aj*5» 


0. 0 3 4 g 


^y >6 

0. 0 3 4 g 
0. 0 1 7 g 

p — ^s: >B 

0. 0 1 7 g 


(C/*#) 






(Dfifc^) 


mmm2 twit 


HJ£#J2 kHc 

















(%) 






(%) 




4 9.6 


0. 2 3, 0. 6 3 


0. 2 2, 0. 6 2 


7 2.7 




5 0.3 


0. 2 5, 0. 6 5 


0. 2 3, 0. 6 3 


7 8.3 


Hfi&#l3 


19.2 


0. 6 4, 0. 3 5 


0. 6 3, 0. 3 6 


7 9. 1 


JtSSc^Jl 


5 2.0 


0.23,0.63 


0. 2 0, 0. 6 0 


4 9.3 


Jt*«2 


19.0 


0. 6 4, 0. 3 5 


0. 6 1, 0. 3 7 


6 2. 1 



3 IZtts Lit <fc -5 iz. itWJ l 2 t?fcJU £g$fe^»#f|«J l ~ 3 £ 
Sfe*Ri>^^^ L<£r>w*fcfcfete. ftjilrtifeo^fc^ * 
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H«J 4-13 

TIB^ 4 ~ 6 iZTji-t (A) Sbtfeit^ (B) ( (C) /^>^ 




(A$#) 



(C/£#) 



-^-(D/£#) 



(E/$#) 



0. 001 8g 
tt-&*fel2 
0. 001 8g 



(Mw=25, 000 

q = 0. 85) 
0. 40g 



-305) 

0. 29g 



2-Ti?b3r>— 1 -^h^r 
0. 75g 

i/^a^1hyv{^J)0. 
56g 

Aotf 3^-7907) 
0. 0063g 



0. 0035g 



(Mw=27, 000 
q=0. 80) 
0. 40g 



-309) 

0. 29g 



*it«4iim: 



{k£$)9 

0. 0035g 



^Jg«4tPIC 
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0. 0035g 


0. 0060g 






(Mw= 25, 000 

q=0. 87) 
0. 40g 












(te^MECN1299) 
0. 15g 









6 



•mm 


§Hi£0)]9 


i o 


HIM 1 1 




{fcg* (v-d) 

0. 0 0 3 5 g 


\\&m (v-c) 

0. 0 0 2 1 g 


K&m (in-c) 

0. 0 0 2 6 g 


(CJ*#> 


(Mw=2 5, 0 00 

q=0. 87) 
0. 4 0 g 




> 9 9 y /i<m&m&# 

(Mw= 2 7, 0 0 0 

q=0. 80) 
0. 4 7 g 




y i^-h 

M- 3 0 5) 
0. 2 9 g 


3HS#J 9 <t [3 C 


v^v^y^y 

M-4 0 0) 
0. 3 9 g 


• 


&L 




(»ftj*38E CN 1 2 9 
9) 

0. 0 2 3 g 




(MM) 

0. 7 5 g 
0. 5 6 g 

It^/Wa7 9 0 7) 
0. 0 0 6 3 g 




2-7i? h^-l-^b 
0. 8 6 g 
0. 2 8 g 

ftttfrHttM ■ *** 

»^^a7 9 0 7) 
0. 0044 g 
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• ■ 

* 7 







J&ttfllS 


(Afi£#) 


0. OlOg 




(Cj£#) 


(Mw=20, 000) 
1. 99g 


■7-(D^) 










wv=.>mm)8. og 



n-^HSKJ: 9. 2.5cmx 5cm<2#^XS$±Killgt,fc 0 MH^^LTW 
s X fcT >3-* lOOOrpm <h U H!£B$P£ £ 10$>H5 £ LTfifll U 1 
20t. 2#©t£*lll*kS&Ufc. 

Tli 200T\ 60#<Z>M3© Lfc. £/c. Hfli^l 3l:o^tttllLfc 

f#e»n/cfeE^M(-^^r. ±ib ( i ) feE&tt^M&tf ( 2 ) mmm 

^©MMMi ©^ic«ev\ 4 7 0 nmlik- 

feE L^5:400nitT*1000B#r B «\f Lfe^©fefiRtJ ! fe*^*&«IS Lfco * 
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* 8 





mm 


mm) 


(JfcJKtftt) 


(%) 




51. 0 


0. 23, 0. 63 


0. 21, 0. 61 


57. 9 




48. 5 


0. 23, 0. 64 


0. 21, 0. 62 


57. 5 




48. 7 


0. 24, 0. 63 


0. 21, 0. 61 


58. 8 




49. 9 


0. 22, 0. 63 


0. 21, 0. 62 


65. 8 




51. 1 


0. 24, 0. 62 


0. 22, 0. 61 


58. 2 


mmm 


51. 5 


0. 22, 0. 62 


0. 20, 0. 60 


75. 8 




51. 9 


0. 23, 0. 63 


0. 21, 0. 61 


78. 3 




47. 9 


0. 20, 0. 60 


0. 20, 0. 60 


79. 8 


3t««i2 


47. 6 


0. 22, 0. 62 


0. 21, 0. 61 


73. 9 



ttz, mmm 4 — 12 o&m&timmmmrfimm 5 r izx^izu^x^tz 
=f<D^mmtaiftLx^ mmmtmrn^ 
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KSSJi^ SHU®?* -NH-Xte-NR 3 - (R 3 IM^WL 
2. TIB-JKiC (ID ^£tt*«££3Kmfls£&. 
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o 




^?fM l x i> r t> <t < . mmmj-tf^ l r i> % ^ > ^ >n t 

X(i N WMB=f, IfcMm^ -NH-Xti-NR 3 - (R 3 it, §$g£WL 
~2 0 ©7 'J - JH, a^8£WLT^T&cl:l-^ft^5~2 O^fnT'J- 

3. Tis-j&jtaii) x%zn&mMgm&{k£m B 
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(III) 

♦ 

A rit, g&S*WLT^T*><fct,^ii§£6~2 0 tf>7 U -;b*3Z.lig^S^ 

4. tis-^ (iv) -ea^n^^^^b^o 



6 o 



L 
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(IV) 



— 1 0<Z)t;u*^Ss 



7-3 0©7'J-^7/l/ 



IK 21 



6-2 0©7'J-;^ 



Yti. ^itlH^i-NR 4 - (R 4 ti. 



6- 2 0tf>7 



5-2 O^tdt y— ;PS$r^f- 



t\^JS8: 1-10 ©7;u*;i/S N 



6 1 



WO 2004/072053 



PCT/JP2004/001472 




Xtt, WWF. OIWF^ -NH-Xtt-NR 3 - (R 3 ti. 
~2 0OTU-;i/*> Mft*&WLWTt>J:lNK*ft5~-2 O^faT'J- 

nmm*. mnm*. -nh-x&-nr 4 - cr 4 i±> t^i^ti 

Artt B&S&WLT^TfcJ:v^|lS6~2 0 ©7 U -M'SXligBIS* 
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6 . Tf3-05£ (VI) -Z&tStl%m&$Wk<k&®. 



Ar 




(VI) 



Xti. Mfgfl^ RUB?* -NH-X(i-NR 3 - (R 3 ti, ggSS^WL 

y&> mmmj-, $amm?, -nh-x^-nr 4 - (r 4 ^ w&m*%v 

~2 0O7U-;U« N S^^WLT^T4)J;^^5~2 0<D^ra7 , J- 
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